The antioxidant LY231617 reduces global ischemic neuronal injury in rats.
In the rat four-vessel occlusion model with 30 minutes of ischemia most agents have failed to be of benefit when given after ischemia. Because postischemia administration is more clinically relevant, we evaluated the antioxidant LY231617 (2,6-bis(1,1-dimethylethyl)-4-[[(1-ethyl)amino]methyl]phenol hydrochloride]) when administered after 30 minutes of four-vessel occlusion. Male Wistar rats were subjected to 30 minutes of four-vessel occlusion. LY231617 was either given orally 30 minutes before ischemia or intravenously beginning at 30 minutes after the onset of ischemia. Hippocampal CA1 layer and striatal damage were rated on a scale of 0-3 (0, no damage; 3, > 90% cell loss). We also evaluated the ability of LY231617 to prevent iron-dependent lipid peroxidation and to prevent hydrogen peroxide-induced neuronal death of hippocampal neurons in primary culture by exposing cultures to a 50-microM concentration of hydrogen peroxide for 15 minutes in the presence of LY231617. Oral administration of LY231617 reduced both striatal and hippocampal CA1 damage by > 75% (p < 0.0001). In two separate experiments in which LY231617 was given intravenously beginning 30 minutes after occlusion, hippocampal and striatal damage were reduced by approximately 50% (p < 0.03) in the first experiment and by approximately 41% (p < 0.02) in the second experiment. Addition of 5 microM of LY231617 to primary hippocampal neuronal cultures antagonized the lethal effect of hydrogen peroxide (p < 0.05). Iron-dependent lipid peroxidation was also inhibited in a dose-related fashion. The significant reduction of ischemia-induced or hydrogen peroxide-induced neuronal damage and inhibition of lipid peroxidation by LY231617 observed in this study suggest that reactive oxygen intermediates play an important role in the events leading to neuronal death after global ischemia/reperfusion.